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Description 

The present invention relates to multilayered containers comprising an intermediate layer of ethylene-vinyl alcohol 
copolymer (hereinafter referred to as EVOH) and inner and outer layers of moisture resistant thermoplastic resin, and 
packages having excellent storage capability, thermoformability and container appearance, prepared by filling the con- 
tainer with contents, hermetically sealing it, and then sterilizing the package in hot water or with steam. 

Food packages have been using metal cans, glass bottles and various plastic containers, among which plastic con- 
tainers have become more widely used in recent years for packaging a variety of foods because of their light weight, 
flexible shapes, high impact resistance and cost competitiveness. 

While metal cans and glass bottles have complete impermeability against oxygen, plastic containers permit oxygen 
to intrude through the wall in an impermissible amount under specific conditions such as retort sterilization, where both 
heat and moisture act at the same time, the retorting being limelighted as a tool for revolutionarily new distribution sys- 
tem. Oxygen having intruded into retorted packages deteriorates the contained foods and worsen their flavor and fresh- 
ness, thus shortening the shelf life of the package. 

For the purpose of overcoming those problems, plastic containers utilizing a multilayered structure having an oxy- 
gen barrier layer of EVOH laminated with a thermoplastic resin layer via an adhesive layer have become commercially 
available. These containers still have the following drawbacks and are hence not satisfactory as food packaging con- 
tainers. 

In these multilayered containers, although the EVOH layer shows very good gas barrier properties under relatively 
lower humidities, it rapidly loses the good gas barrier properties when exposed to high temperature and high humidity 
conditions. Retorting, typically, creates such conditions and causes the container to be attacked by both heat and mois- 
ture at the same time. 

JP-A-170,748/1982 (U.S.P. 4,407,897) and JP-B-6508/1987 disclose a multilayered structure comprising a protec- 
tive layer incorporating a drying agent which reduces the influence of moisture upon retorting and thus improves the 
above drawback. However, since the moisture having intruded into the protective layer upon retort sterilization contacts 
the gas barrier layer, the once adsorbed moisture can migrate to the gas barrier layer, thereby causing the barrier prop- 
erties to decrease. Further when the protective layer incorporating a drying agent is, as is often the case, exposed at 
the edge of the structure, the layer containing the drying agent tends to dissolve out from the edge whereby the com- 
mercial value becomes lowered. 

JP-A-242841/1986 discloses a multilayered container comprising a gas barrier layer of EVOH incorporating an 
inorganic powder such as talc and a layer of a thermoplastic resin provided on at least one surface of the gas barrier 
layer. With this system, however, a package having excellent storage capability after retorting cannot always be 
obtained with ease. 

EVOH incorporating talc is also known. For example J P-A-2 1,822/1976 (U.S. Patent No. 3,976,618) and JP-A- 
143,980/1987 describe a composition of EVOH incorporating talc. However, the references never disclose a technical 
thought as disclosed in the present invention, that comprises obtaining a container for packaging foods from a multilay- 
ered structure comprising a gas barrier layer of the very composition, and, filling it with food and sealing it and treating 
the package under a condition where heat and moisture act at the same time, to obtain a food package 

JP-A-253.442/1989 (U.S. Patent No. 4,999,229) describes the incorporation of 5-60% of a filler such as talc into a 
composition comprising EVOH and polyamide. The literature however does not describe the method comprising satis- 
fying condition (I), which is an important element of the present invention as later described herein, for example having 
the composition to further incorporate a small amount of phosphate radical. 

JP-A-308.627/1989 (U.S. Patent No. 4,960,639) and JP-A-1 78,344/1 990 describe the incorporation in EVOH of an 
inorganic powder such as talc or mica in an amount of 5-50% by weight based on the weight of EVOH, preferably 5- 
30% by weight on the same basis and an phosphoric acid compound such as sodium dihydrogenphosphate in an 
amount of at least 3% by weight, preferably 5-30% by weight. These references however do not describe about any 
method for satisfying the condition (I), for example incorporating a small amount of phosphate radical. Furthermore the 
above references all do not describe about the necessity that, in the EVOH composition layer of the body wall of a mul- 
tilayered container, there be multiplicity of regions in which an inorganic filler such as talc incorporated therein consti- 
tutes a plurality of substantially 2<limensional thin layers extending parallel with the container wall surface and 
laminated with each other and that the inorganic filler in such regions has a weight average flake diameter of not more 
than 50 urn and a weight average aspect ratio of flake of at least 3. 

EVOH is usually used in the form of multilayered structures comprising the EVOH layer, a thermoplastic resin layer 
and an adhesive layer. When multilayered structures (films, sheets and parisons) produced by various processes are 
55 subjected to secondary processing including heat stretching into containers, especially when heat stretched below the 
melting point of EVOH, the EVOH layer generates many small cracks and local nonuniform thickness areas caused by 
poor thermoformability, whereby the oxygen barrier properties of the shaped containers are greatly reduced. Further 
the containers thus formed cannot be used for packaging foods because of their poor appearance. In particular, multi- 
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layered containers prepared by stretching at a temperature below the melting point of EVOH exhibit, after being 
retorted, a very poor appearance, part of the surface showing orange-skin like pattern, so that these containers cannot 
be used for packaging foods. 

For the purpose of preventing cracks and small voids of the EVOH layer formed when multilayered structures com- 

5 prising it are heat stretched below the melting point of EVOH, there have been proposed a method which comprises 
adding various plasticizers to EVOH (JP-A-88067/1978) and a method which comprises blending polyamide resin with 
EVOH (JP-A-1 41 785/1 977 and 36412/1983). In the former method, however, in order to sufficiently improve the heat 
stretchability plasticizers should be added in a large amount of 10 to 20 parts by weight based on 100 parts by weight 
of EVOH, which decreases the gas barrier properties to a large extent and also decreases adhesiveness between the 

w EVOH layer and other plastic resin layers, so that the method cannot be put into practical use. The latter method cannot 
be used in practice either, because the obtained containers contain many gels and are discolored presumably due to 
high reactivity of polyamide with EVOH. 

JP-A-4752/1 986 describes that an EVOH composition prepared by mixing in the state of solution different ethylene- 
vinyl acetate copolymers, and then saponifying the mixture yields, by heat stretching, containers having good appear- 

15 ance. The obtained containers however have a disadvantage that their gas barrier properties decrease to a large extent 
when used under a condition of high temperature and high humidity, such as by retort sterilization as described above. 

Accordingly, it is an object of the present invention to provide a multilayered container without the afore-mentioned 
disadvantages and made from a multilayered structure comprising an intermediate layer of EVOH and inner and outer 
layers of moisture resistant thermoplastic resin. 

20 Another object of the present invention is to provide a package, particularly a food package with improved charac- 
teristics in thermoformability, storage capability, and container appearance, prepared by filling the above container with 
contents, hermetically sealing it and then sterilizing the package under a condition where both heat and moisture act at 
the same time. 

As a result of an intensive study, the inventors have found that the following food package has good appearance 

25 and can keep the contents without deterioration for a long time. TTie package is prepared by placing a food in a con- 
tainer made up of a multilayered structure comprising an intermediate layer of a composition which comprises an EVOH 
and an inorganic filler dispersed therein in a specific manner and satisfies the condition (I) and inner and outer layers * }; 
of moisture resistant thermoplastic resin, sealing it and then sterilizing the package under a condition where both heat 
and moisture act at the same time. 

30 It has further been found that the above multilayered structure, wherein the composition satisfies the conditions (II) 
and (III) as described later herein and prepared by saponifying a composition comprising at least two different types of 
ethylene-vinyl ester copolymers having a different ethylene content possesses, surprisingly, still more improved thermo- 
formability and gives a sealed container possessing still more improved appearance. 
The above objects are solved with the features of the claims. 

35 The present invention is now described in detail. The EVOH's used in the present invention are saponified products 
of ethylene-vinyl ester copolymers. As described above, it is important that the EVOH's have an ethylene content of 20- 
60 mole percent, preferably 25-55 mole percent. If the ethylene content is less than 20 mole percent, the resulting prod- 
uct will be of poor water and moisture resistance and of reduced gas barrier properties under higher humidities and 
have low stress-cracking resistance and insufficient melt processability. If the ethylene content is more than 60 mole . 

40 percent, the product will loose good gas barrier properties inherent to EVOH, being improved in water and moisture 
resistance though. In both cases the products are improper as packaging materials. EVOH's used in the present inven- 
tion must have a saponification degree at least 95 mole percent, preferably at least 98 mole percent. If the saponifica- 
tion degree is less than 95 mole percent, the resulting product will have poor heat stability, thereby forming gels during 
melt processing, and have poor gas barrier properties and oil resistance so that the product cannot maintain desirable 

45 properties inherent to EVOH. While vinyl acetate is mentioned as a representative example of the vinyl ester, other vinyl 
esters such as those of lower or higher fatty acids (vinyl propionate, vinyl valerate, etc.) can also be used. These vinyl 
esters may be used singly or as a mixture of two or more. 

In the present invention an EVOH containing silicon and having an ethylene content of 20-60 mole percent, and a 
saponification degree of at least 95 mole percent, and containing vinyl silane in an amount of 0.0001-0.5 mole percent 

so may be more effectively used for the purpose of the invention. Olef inically unsaturated monomers containing silicon can 
be used for this purpose, which are disclosed for example in JP-A-1 44304/1 985 (U.S.P. 4,576,988). Examples of the 
olef inically unsaturated monomers containing silicon include vinyl trimethoxysilane, vinyltriethoxysilane, vinylmethyld- 
imethoxysilane, vinyltriacetoxysilane and vinyltripropioxysilane. The silicon content is suitably selected depending on 
the intended use of the finished product and is generally in the range of 0.0001-0.5 mole percent, preferably 0.001-0.1 

55 mole percent. 

There are no particular limitation to the melt index (measured according to ASTM D1238 65T, at 190°C, 2160 g, 
hereinafter referred to as "Ml") of the EVOH used in the invention, but it is preferred that the melt index be in the range 
of 0.1-50 g/10 min. The EVOH in the invention may have been modified with a small amount of copolymer izable mon- 
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omer within a limit not to impair the purpose of the invention. Examples of the modifying monomer include, among oth- 
ers, propylene, 1-butene, 1-hexene, 4-methyl-1-pentene, acrylic acid esters, methacrylic acid esters, maleic acid, 
fumaric acid, itaconic acid, alkyl vinyl ethers, N-vinylpyrrolidone. N-normal-butoxymethylacrylamide, N-(2-dimethylami- 
noethyl)methacrylamide or its quaternary compounds, and N-vinylimidazol or its quaternary compounds. 

The inorganic fillers used in the present invention have a weight average flake diameter of not more than 50 urn, a 
weight average flake aspect ratio of at least 3, and preferably a whiteness measured with Kett spectrophotometer of at 
least 80. With the weight average flake diameter 

The weight average flake diameter of in inorganic filler as referred to in the present invention is determined by the 
following procedure. 

Classify the specimen powder (i.e. inorganic filler) with microsieves or sieves having various openings, and plot the 
obtained data on Rosin-Rammlar chart. From the chart, read the opening Lso of the microsieves or sieves having 
passed 50% of the total weight. Then the weight average flake diameter, L, is defined by the following formula: 

L = L 50 (in the case of microsieve) (IV) 

L = 2 1/2 • L 50 (in the case of sieve) (V) 

wherein coarser particles in the powder are classified through sieves, and finer particles are classified through micro- 
sieves. 

The weight average aspect ratio, a, of an inorganic filler referred to in the present invention means a value calcu- 
lated from the weight average flake diameter, L, and the weight average flake thickness, d, as determined by the method 
below, of the inorganic filler according the following equation (VI). 

a = L7d (VI) 

The weight average flake thickness, d, is calculated using the following equation (VII) from the water surface area, 
S, occupied by the flakes and determined by a method proposed in a paper "Particle Size Measurement by a Powder 
Film Method" by C. E. Capes and R. C. Coleman (Ind. Eng. Chem. Fundam., Vol. 12, No. 1, p. 124-1 26 (1973)), 



d = W/p(l- E ) • S (VII) 

wherein W is the weight of the flakes (powder)measured, p is the specific gravity of the powder, and (l-e) is the ratio of 
the area occupied by the powder to the total surface area of water when the powder is in a closest packing state on the 
water surface, and is 0.9 for powder in general. 

Examples of the inorganic filler used in the present invention include talc, clay, sericite, glass flake and mica, among 
which talc and clay are preferably used because of excellent impact resistance and thermoformability. 

The incorporation amount for said composition (A) is selected from a range of 50-95% by weight of EVOH and 50- 
5% by weight of inorganic filler. The inorganic filler is more preferably incorporated in an amount of 50-15% by weight, 
most preferably in an amount of 40-20% by weight. If the incorporation amount of said inorganic filler exceeds 50%, the 
fluidity during melting, the formability of the blended composition and the strength of the formed articles, as well as the 
film formability of the composition will decrease. If the incorporation amount of the filler is less than 5%, the improve- 
ment effect of the filler on the finished formed products will not sufficiently be produced; that is, there will not fully be 
produced the effect of improving the storage capability for the contents and maintaining the good appearance of multi- 
layered containers having an intermediate layer of the composition and having been retorted under a condition where 
heat and moisture act at the same time. 

In the present invention, the composition (A) comprising 50-95% by weight of the EVOH and 50-5% by weight of 
the inorganic filler is used in an intermediate layer of the multilayered container. Here, it is important that at least the 
body wall of the container do not contain any aggregate of the inorganic filler form but have a dispersed structure com- 
prising a multiplicity of regions in which substantially 2-dimensional thin layers of the inorganic filler extend parallel with 
the wall surface and laminated with each other. This condition of the body wall can be confirmed by observation in a 
scanning electron microscope. The regions in which the thin layers of the inorganic filler laminate with each other and 
parallel with the wall surface must be present in the body part of the container, more preferably in the body and in the 
bottom part of the container. The term "comprising a multiplicity of regions" herein means that such regions are present 
not at a single place but at at least 2 places in the thickness direction of the wall. 

Next described is the preparation processes for the composition (A). How to conduct kneading the resin composi- 
tion (A) is important for making the inorganic filler be present in the EVOH layer in uniformly dispersed condition with no 
aggregation and in the form of essentially 2<limensional thin layers laminated with each other and parallel to the wall 
surface of the container. First of all, mention is made of processes which comprise melt-kneading EVOH with an inor- 
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ganic filler (in particular, talc) at a temperature of at least the melting point of EVOH (melt-kneading processes). 

One of the processes comprises mixing EVOH powder or pellets with the inorganic filler through a conventional 
mixer, such as Henschel Mixer or super mixer. 

A second process comprises first preparing a master batch by mixing an EVOH melt wish an inorganic filler, then 
5 blending the master batch with the powder, pellets or melts of EVOH, and thereafter kneading the blend at a tempera- 
ture higher than the melting point of EVOH to give the desired composition. 

EVOH and inorganic filler may directly be fed, without the preliminary mixing as described above, to a kneader 
where they are kneaded together. The most suited kneaders for obtaining a composition hating higher uniform disper- 
sion state without any aggregate of inorganic filler are continuous kneaders, such as a continuous intensive mixer and 
10 a kneading-type twin screw extruder (same direction or different directions. Batch type kneaders such as a Banbury 
mixer, an intensive mixer and compression kneader may also be used. 

Among these kneaders, the most preferred kneader for the purpose of the present invention is a continuous inten- 
sive mixer. Commercially available models are FCM manufactured by Farrel Co., CIM manufactured by the Japan Steel 
Works, KCM, NCM, LCM and ACM manufactured by Kobe Steel Works. From a practical viewpoint, it is preferred to 
is place a single screw extruder under the kneader used, thereby carrying out kneading and extrusion peptization simul- 
taneously. 

Twin screw kneading extruders having a kneading disk or kneading rotor, such as TEX manufactured by the Japan 
Steel Works. ZSK by Werner & Pfleiderer Incorp., TEM by Toshiba Machine Co., Ltd. and PCM by Ikegai Corp, can be 
used for the purpose of kneading in the present invention. 

20 In the operation of the above continuous type kneaders, the shape of rotor or disk plays an important role. In par- 
ticular, the clearance between the mixing chamber and the rotor tip or disk tip is an important factor, and the tip clear- 
ance is suitably in the range of 1 -5 mm. The specific energy of a kneader particularly suited for obtaining a composition 
of the present invention with an excellent dispersion is at least 0.05 kWh/kg, preferably 0.1-0.8 kWh/kg. 

The specific energy is calculated by dividing the energy (power consumption; kW) used for kneading by the 

25 throughput of kneaded material per hour (kg/hr), and expressed in kWh/kg. Kneading at a higher specific energy than 
that used for ordinary kneading is necessary for obtaining the composition of the present invention. A specific energy 
of at least 0.05 kWh/kg cannot be realized by simply raising the number of revolutions of the kneader used. It is pre- i r 
ferred to also raise the viscosity of the composition during kneading through a cooling device such as a jacket. The 
kneading temperature, i.e. a temperature of resin at the delivery to the kneader, is selected from the range from the 

30 melting point of the EVOH to the melting point plus 80°C, preferably from the melting point of EVOH to the melting point 
plus 60°C. The revolution number of the rotor of the kneader used is in the range of 53-1200 rpm, preferably 100-1200 
rpm. The inner diameter of the chamber of the kneader is at least 20 mm. preferably at least 30 mm. 

The same melt kneading processes can be applied for the incorporation of an inorganic filler (e.g. talc) into a resin 
used for the layer (B). 

35 Another method (solvent process) for preparing the composition (A) comprises dissolving an EVOH and an inor- 
ganic filler in a mixed solvent for the EVOH, such as methanol /water or n-propyl alcohol/water. With respect to the order 
of dissolving, there may be employed either a process which comprises adding an inorganic feller to a solution of 
EVOH, one which comprises, reversely, dissolving an EVOH in a solvent with an inorganic filler dispersed therein, or 
one comprising simultaneous addition of the two components. After the incorporation, the composition is separated ,„ 

40 from the solvent preferably by a process as disclosed in JP-C-725,520 (Publication No. 38634/1 972), which comprises 
forming the solution into strands. In this process the strands are then, if necessary, washed with water, treated with an 
acid solution, etc. by a conventional method, when necessary, and then dried. As a modification of the solvent process, 
there may be employed a process which comprises adding an inorganic filler such as talc to a solution of vinyl ester 
during saponification process for obtaining the EVOH. 

45 In the preparation of the resin composition (A), other polymers and additives such as a plasticizer, lubricant, anti- 
oxidant, colorant and ultraviolet absorber can be added within limits not to impair the purpose of the present invention. 

Another important element of the present invention is that the moisture permeability of the layer of the resin com- 
position (A) satisfies the condition (I), preferably the following condition (I'), more preferably the following condition (I"). 
The multi layered containers using the EVOH composition prepared according to the above procedure exhibit the 

so desired improvement effect, but in some cases the improvement effect is not satisfactory. As a result of an intensive 
study, the inventors have found that, employment of the layer of the resin composition (A) having a specific low moisture 
permeability assures almost no decrease in gas barrier properties even under such conditions of higher temperatures 
and humidities as in retort sterilization. 

55 5 

w^X(B|' eI ) (r) 
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i=0 

wherein W is a moisture permeability (g -30 ^m/m 2 • day), at 40°C, 90% relative humidity, E is the ethylene content 
(mole percent) of the EVOH in the resin composition (A), Bj (i=0-5) and Q (i=0-5) are constants as shown below and E j 
means the i-th power of E. The moisture permeability is measured according to J IS Z0208 on the composition (A) layer 
peeled out from the multi layered container. 
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For providing such moisture permeability, a process particularly suited for the purpose of the present invention 
comprises incorporating 5-500 ppm of a phosphate radical (P0 4 3 *) into EVOH. Examples of the compound having a 
phosphate radical are phosphoric acid, sodium phosphate, sodium dihydrogenphosphate and disodium hydrogenphos- 
phate. The phosphate radical is preferably incorporated in an amount of at least 10 ppm, more preferably 20 ppm and 
not more than 400 ppm, more preferably not more than 300 ppm. 

Still another element of the present invention is that the intermediate layer of the composition (A) is provided ther- 
eon with both inner and outer layers of moisture resistant thermoplastic resin (B). Provision of only one layer of (B) on 
one side of the intermediate layer cannot give packages having excellent storage capability which is the purpose of the 
present invention. 

Examples of the resin constituting the layer of moisture resistant thermoplastic resin (B) are hydrophobic resins, in 
particular polyolef in resins. Examples of the polyolef in resins include high density, medium density or low density poly- 
ethylene; copolymers of ethylene with an a-olefin such as vinyl acetate, acrylic acid ester, butene, hexene or 4-methyl- 
1-pentene; ionomers; polypropylene; polypropylene grafted with ethylene; copolymers of propylene with an cK>lefin 
such as ethylene, hexene or 4-methyl-1 -pentene; poly-1 -butene, poly-4-methyl-1 -pentene, and modified polyolefins 
prepared by modifying the above polyolefins, e.g by maleic anhydride. Among the above, polypropylenes (PP) are most 
suited for the purpose of the present invention. 

The thermoplastic resins constituting the layer (B) of the present invention further include, polyester resins such as . 
polyethylene terephthalate), polyethylene naphthalate), poly(butylene terephthalate), poly(ethylene terephthalate /iso- 
phthalate); polystyrene resins such as polystyrene, polystyrene-butadiene copolymers, polystyrene-isoprene copoly- 
mers; and polycarbonate resins. 

The resins constituting aforementioned (B) layers of the inner and outer layers on the intermediate layer may be the 
same or different. Further, to the resins constituting (B) layers the inorganic fillers as described above (e.g. talc) can be 
added within limits not impair the purpose of the present invention. 

Still another embodiment of the present invention utilizes, when a multilayered structure having an (A) layer as the 
intermediate layer and (B) layers as the inner and outer layers is heat stretched into containers, in particular stretched 
at a temperature below the melting point of EVOH, an EVOH having a suitable thermofbrmability, generating no cracks 
and uneven stretching and having excellent retortability with good appearance maintained after retorting. In this embod- 
iment, it is important to use an EVOH composition (C) which comprises at least two types of EVOH having different 
average ethylene contents within a range of 20-60 mole percent and having an average degree of saponification of at 
least 95 mole percent, exhibits at least two endothermic peaks by DSC measurement (temperature elevation rate: 
10°C/min., measured in essentially anhydrous state), and satisfies the afore-mentioned conditions (II) and (III). 

It is important that the different EVOH's contain ethylene unit in an amount of 20-60 mole percent, preferably 25-55 
mole percent If the ethylene content is less than 20 mole percent, the resulting product will be of low water and mois- 
ture resistance, gas barrier properties under high humidities and stress-cracking resistance, and have unsatisfactory 
melt processability. If the ethylene content is more than 60 mole percent, the product will be of poor gas barrier proper- 
ties, while being improved in water and moisture resistance though. In both cases the product will not be suited as a 
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packaging material. The EVOH's must have an average saponification degree at least 95 mole percent, preferably at 
least 98 mole percent. If the saponification degree is less than 95 mole percent, the resulting product will be deterio- 
rated in heat stability, tend to form gels during melt processing and exhibit decreased gas barrier properties and oil 
resistance. 

5 In the condition (II), use of an EVOH composition (C) satisfying the following condition (\V) and (\W) produces still 
better effects. 

10ST2-T1 (||) 

10 where 135 ^ T1 <T2 =5190 

0.05 S W1/(W1+W2) n 0.55 (\\X) 

To obtain the EVOH composition (C) satisfying (II) and (III), there may for example be employed a process which 

15 comprises separately preparing different EVOH's satisfying the above condition and including one having T1 (i.e. hav- 
ing maximum ethylene content) and the other one having T2 (i.e. having minumum ethylene content) then blending 
them in the form of melts or solution. Alternatively, in the preparation of a composition according to the process already 
described, an inorganic filler may be incorporated beforehand into one or both of the EVOH's satisfying the above con- 
ditions, incorporation of the inorganic filler may also be conducted after the desired composition (C) has been obtained. 

20 While, multilayered containers using the EVOH composition (C) obtained in this manner exhibit the expected improve- 
ment effects, they are still not always satisfactory. 

As a result of an intensive study, the inventors have found that use of, as the EVOH in resin composition (A), an 
EVOH composition (D) prepared by saponifying a composition containing at least two ethyl ene-vinyl ester copolymers, 
satisfying the afore-mentioned conditions (II) and (III) can give multilayered containers with still better gas barrier prop- 

25 erties, thermoformability and container appearance. 

Several processes are available for the preparation of a composition comprising at least two ethylene-vinyl ester 
copolymers each having a different ethylene content: for example one comprising blending at least two ethylene-vinyl - 
ester copolymers having a different ethylene content in the form of melts or solution and one comprising conducting 
polymerization in a system comprising two polymerization vessels in series or parallel, and under different polymeriza- 

30 tion conditions. In the latter case different temperatures, pressures, catalysts, polymerization periods and the like may 
be used; for example higher pressures give copolymers with higher ethylene content and lower pressures give those 
with lower ethylene content. It may also be possible to blend an ethylene-vinyl ester copolymer and an ethylene-vinyl 
alcohol copolymer having a different ethylene content from the ethylene-vinyl ester copolymer in the form of melts or 
solution. Among the above processes, one comprising using different polymerization conditions is most suitable. 

35 For the saponification of the ethylene-vinyl ester copolymer compositions, there may be employed a process which 
comprises saponifying the compositions while dissolving or dispersing them in water, alcohols or other organic sol- 
vents, in the presence of an acid or alkaline catalyst. For example, the reaction is effected with a mixed solvent of 
hydrate methanol- methyl acetate, while methanol-methyl acetate mixed vapor is blown into the reaction zone to remove 
reaction byproducts. 

40 Within limits not to impair the purpose of the present invention, the EVOH composition (D) may be modified by a 
small amount of the afore-mentioned copolymerizable monomers, or may incorporate additives such as plasticizer, 
lubricant, antioxidant, colorant and ultraviolet absorber. 

In the present invention, where a multilayered sheet comprising a layer of resin composition (A) and layers of mois- 
ture resistant thermoplastic resin (B) has an insufficient interlaminar bond strength, it is preferable to use an adhesive 

45 layer. Any adhesive may be used for this purpose insofar as it prevents delamination of the sheet during use. Examples 
of the adhesive are modified olefin polymers obtained by chemically (e.g. by addition reaction, grafting, etc.) bonding 
an unsaturated carboxylic acid or its acid anhydride to olefin polymers, e.g. polydefins such as polyethylene, polypro- 
pylene and polybutene, and copolymers principally containing olefin units. Concrete examples of preferred modified 
olefin polymers are modified polyethylene grafted with maleic anhydride, modified polypropylene grafted with maleic 

so anhydride, modified ethyl acrylate grafted with maleic anhydride and modified ethylene-vinyl acetate copolymer grafted 
with maleic anhydride. TTiese polymers may be used singly or in combination. Further the adhesive used may incorpo- 
rate EVOH within a limit not to impair the effects of the present invention. 

In the present invention, the multilayered structures comprising the (A) layer and the (B) layers and the containers 
utilizing such multilayered structures can be produced by known or conventional processes. In coextrusion, the resin 

55 compositions are melt kneaded through corresponding extruders, and then extruded into predetermined shapes 
through a multilayered multiple die such as T-die or circular die. In co-injection, the resin compositions are melt kneaded 
in corresponding extruders, and then injected into a mold, to give multilayered containers or preforms for multilayered 
container. Multilayered structures may also be produced by other various lamination processes such as dry lamination, 
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sandwiched lamination, and extrusion lamination. 

The multilayered structures produced by the above processes have the form of sheets, films, parisons or preform 
and are then formed into containers of the desired shapes. The formation is carried out through a process which com- 
prises heat stretching the multilayered structures by vacuum air-pressure forming or biaxially stretching blow forming; 

5 by a process which comprises heat stretching them (sheet, film) through a biaxially stretching machine; or by a process 
which comprises stretch blowing the parisons or preforms obtained by co-injection. Among the above processes for 
producing the multilayered structures, co-extrusion yields the best results. In co-extrusion, scraps generated during pro- 
duction of the multilayered container of the present invention may be used as a raw material for producing the moisture . 
resistant thermoplastic resin (B) layer, or they may constitute a layer independent or (A) and (B) layers. 

10 The multilayered containers of the present invention preferably have an average total thickness of the body wall of 
50-2500 urn, more preferably 250-1500 *im. The ratio of the (A) layer thickness to the total wall thickness is not partic- 
ularly limited, but it is generally 2-30%, preferably 5-20%. 

In this invention, in the preparation of a container such as cup or bottle, or a sheet- or film-like article obtained by 
heat stretching such as thermoforming, the term "heating" means an operation to make the multilayered structures ther- 

15 mally uniform by keeping them at a temperature required for the heat stretching for a prescribed period. Heating is pref- 
erably carried out with a heater selected from a variety of heaters in consideration of operability. 

Heating may be conducted before or simultaneously with stretching. While being heated to thermally uniform state, 
a multilayered structure is formed into a cup, bottle, film or like articles by stretching with chuck, plug, vacuum pressure, 
compressed air pressure or the like, where the stretching may either be uniaxial or biaxial. 

20 The thus obtained multilayered containers of the present invention are filled with contents, in particular foods, and, 
if necessary, after deaeration or replacement of the air inside by an inert gas such as nitrogen or carbon dioxide, sealed 
by heatsealing or like means. The packages thus prepared are then subjected to sterilization by what is known as "boil- 
ing" at not more than 100°C or at a temperature above 100°C, in particular by retorting at 105 to 135°C (high tempera- 
ture and high pressure sterilization), to give the packages, in particular food packages, of the present invention. Here, 

25 ordinary hot water- or steam heated conditions can be employed for boiling sterilization or retorting. For retorting, vari- 
ous methods such as recovery-, replace-, shower- and spray-type retorting can be used. 

The multilayered containers of the present invention and having the shape of cup or tray can give food packages 
having particularly excellent characteristics. 

Contents to be packed are in most cases foods. Foods to be packed suitably are those to be eaten as they are and 

30 those cooked or semi-cooked which are to be warmed before being eaten. Examples of sterilized foods are as follows: 
Cooked curry, cooked harsh, stewed beef, borsch, meat sauce, braised pork with sweet vinegar ed sauce, sukiyaki, 
saute and chops-suey, boiled meat & potato, Japanese hotchpotch, asparagus boiled, sweet corn, mushroom, tuna 
cream-boiled, soups such as consommg, potage, miso-soup, pork & vegetable soup and "Kenchin" soup, boiled rice, 
boiled-in-iron-pot rice with subsidiaries ("Kamameshi"), roast rice, pilaf, rice-gruels, spaghetti, cooked buckwheat ver- 

35 micelli, Japanese noodle, Chinese noodle, noodle, seasonings such as ones for Kamameshi and for Chinese noodles, 
boiled red beans, thick bean-meal soup with sugar and rice cake ("Zenzai"), boiled peas with honey and bean-jam 
("Anmitsu"), quenelles, hamburgers, beef steakes, roast porks, pork saute, corned beef, ham, sausage, grilled fish, 
roast meat roast fowls, roast chicken, smoked fishes, bacon, boiled fish paste, pudding, jelly, sweet jelly of beans 
("Yokan") and various pet foods. 

40 Other features of the invention will become apparent in the course of the following descriptions of exemplary 
embodiments which are given for illustration of the invention and are not intended to be limiting thereof. In the Examples 
that follow, "parts" means "parts by weight". 

EXAMPLES 

45 * 

Example 1 

Eighty(80) parts of powder of an EVOH having an ethylene content of 31 mole percent, a saponification degree of 
vinyl acetate moiety of 99.5 mole percent, a melt index of 1.6 g/10 min and containing sodium dihydrogenphosphate, 

so and 20 parts of a talc powder having a weight average flake diameter of 10 jim, a weight average aspect ratio of 15, 
and a whiteness of 95 were premixed in a Henschel mixer and then high-speed mixed to give a blend. The blend was 
then kneaded, extruded and pelletized through a two-stage twin-screw different direction continuous extruder equipped 
with 2 mixing chambers each having an inner diameter of 30 mm and housing a mixing rotor, and a deaeration mech- 
anism between the two rotors, and a single screw extruder connected thereto, to give blend pellets. In this operation the 

55 tip clearance between the mixing rotor and mixing chamber was 3 mm, the kneading temperature (at delivery) was 205- 
230°C, the revolution number of the rotor was 300-450 rpm, and the specific energy of revolution was 0.1-0.3 kWh/kg. 

The above EVOH itself was made essentially anhydrous, and tested for the melting point, Tm (temperature eleva- 
tion rate: 10°C/min.) with a differential scanning calorimeter, (DSC-30 manufactured by Mettler Corp.) The obtained 
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results are shown in Table 1. 

A 3-kind/5-layer muttilayered sheet having an intermediate layer of the blend pellets obtained above was formed by 
extrusion through a combination of an extruder for the inner and outer layers having a branched melt channel, an 
extruder for the intermediate layer, an extruder for adhesive layers having a branched melt channel and a T-die. The res- 

5 ins used were: the blend pellets far the intermediate layer, polypropylene resin (Noblen PY220 manufactured by Mit- 
subishi Petrochemical Co., Ltd.) for the inner and outer layers and polypropylene modified with maleic anhydride 
(Admer QF 500 manufactured by Mitsui Petrochemical Industries Lid.) for the adhesive layers. 

The extrusion temperatures were 180-230°C for the intermediate layer, 200-240°C for the inner and outer layers, 
200-240°C for the adhesive layers and 240°C for the T-die. The thickness construction of the multilayered sheet was 

10 650/75/1 35/75/650^im as expressed in the order of outer layer/adhesive layer/intermediate layer/adhesive layer/inner 
layer. 

The thus obtained multilayered sheet was thermoformed into cup-shaped containers with a round bottom having a 
radius of 33 mm, a circular open top having a radius of 37 mm and a height of 37 mm using a vacuum air-pressure ther- 
moforming machine (manufactured by Asano Laboratories). The cups thus obtained had a good appearance with no 

is cracks or thickness unevenness caused by uneven stretching. The container had a thickness construction of, from out- 
side, 270/30/55/30/270jim (harmonic mean thicknesses). 

The cup was filled with corned beef, then the inside air was replaced by nitrogen gas, and the cup was hermetically 
heatsealed with a lid made of a laminate film of aluminum foil/polypropylene, to give test sample (1). A 1 10-cc glass bot- 
tle was filled with corn beef, then the inside air of the bottle was replaced by nitrogen gas, and thereafter the bottle was 

20 sealed tightly with an aluminum cap, to give control sample (0). The samples were retorted at 120°C for 30 minutes 
using a retorting device (RCS-40 RTGN, a bench high temperature and high pressure cooking sterilization tester made 
by Hisaka Works). 

The retorted test sample (1) was found to have good appearance and shape. This sample was stored for 3 months 
at 20°C, 65% relative humidity and the control sample (0) at 5°C in a refrigerator. After the 3 months, the two samples 

25 were opened and subjected to sensory evaluation by a panel consisting of 10 members randomly selected in age and 
sex. All 10 panelists recognized no difference in taste, color or smell of the food as compared with that packed in the 
glass bottle and stored in the refrigerator, proving excellent storage capability of the test sample (1). 

The intermediate EVOH layer was taken out by removing the inner, outer and adhesive layers by dissolving out with 
xylene and measured for moisture permeability at 40°C, 90% relative humidity, according to J IS Z0208. The EVOH layer 

30 was heated at 95°C for 3 hours in a 0.1 N nitric acid solution with stirring and then the mixture was filtered, "me filtrate 
was subjected to an analysis of phosphate ion by ion chromatography, to give a phosphate radical content in EVOH of 
45 ppm. The obtained results are also shown in Table 1. 

The talc powder taken out by calcining the EVOH layer in an electric furnace was observed for shape (weight aver- 
age flake diameter and weight average aspect ratio) in a scanning electron microscope. There was found essentially no 

35 change as compared with the shapes before blending. Several test pieces were cut from the body wall of the cup and 
their cross-sections were observed for the intermediate layer in a scanning electron microscope. It was found that the 
talc powder was not aggregated, that thin layers of talc were laminated with each other and nearly parallel to the wall 
surface and that there were many regions containing such thin layers. The dispersibility, or the state of dispersion, of 
talc (which is considered to be contributing to reduction in oxygen gas permeability) was good. The results obtained are 

40 shown in Tables 1 and 2. 

Examples 2 and 3 

Example 1 was repeated except that the Wend ratio of talc to EVOH was changed as shown in Tables 1 and 2. Tiie 
45 results showed that thermoformability, storage capability and talc dispersibility were all good and the container appear- 
ance after retorting exhibited no change. The results are shown in Tables 1 and 2. 

Example 4 

so Example 1 was repeated except for using an EVOH having an ethylene content of 31 mole percent, a saponification 
degree of vinyl acetate component of 99.5 mole percent, a vinyrtrimethoxysilane content of 0.027 mole percent and a 
melt index of 1 .6 g/10 min instead of the EVOH used in Example 1 . The results showed that thermoformability, storage 
capability and talc dispersibility were all good and the container appearance after retorting exhibited no change. The 
results are shown in Tables 1 and 2. 

55 

Example* 5 

Example 1 was repeated except for using an talc having a weight average flake diameter and weight average 
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aspect ratio as shown in Tables 1 and 2 and employing sterilization conditions as shown. The results showed that ther- 
moformability. storage capability and talc dispersibility were all good and the container appearance after retorting exhib- 
ited no change. The results are shown in Tables 1 and 2. 

Comparative Example 1 

Example 1 was repeated except that talc was not blended and that an EVOH having an ethylene content of 31 mole 
percent, a saponification degree of vinyl acetate component of 99.5 mole percent and an Ml of 1 .6 g/10 min was used 
alone. Poor storage capability was obtained. 
The results are shown in Tables 1 and 2. 

Comparative Example 2 

Example 1 was repeated except for using an EVOH having an ethylene content of 31 mole percent, a saponification 
degree of vinyl acetate component of 90.0 mole percent and an Ml of 8.5 g/10 min was used. Poor storage capability 
was obtained. The results are shown in Tables 1 and 2. 

Comparative Example 3 

Example 1 was repeated except for using an EVOH having an ethylene content of 65 mole percent, a saponification 
degree of vinyl acetate component of 99.3 mole percent and an Ml of 25 g/10 min was used. Poor storage capability 
was obtained. The results are shown in Tables 1 and 2. 

Comparative Example 4 

Example 1 was repeated except for using an EVOH having an ethylene content of 1 7 mole percent, a saponification 
degree of vinyl acetate component of 99.5 mole percent and an Ml of 7.5 g/10 min and changing the thermoforming 
temperature for preparing the multilayered sheet from 190°C to 210°C. Storage capability, thermoformability and talc 
dispersibility were all poor. The results are shown in Tables 1 and 2. 

Comparative Example 5 

Example 1 was repeated except for changing the blend ratio of EVOH and talc as shown in Table 1 . Storage capa- 
bility, thermoformability and talc dispersibility were all poor. Talc was found to have been aggregated in several parts. 
The results are shown in Tables 1 and 2. 

Comparative Example 6 

Attempts were made to repeat Example 1 except for changing the blend ratio of talc to EVOH as shown in Table 1 . 
It was impossible to carry out blend peptization of EVOH and talc because of difficulty in kneading due to poor fluidity. 
The results are shown in Tables 1 and 2. 

Comparative Examples 7 

Example 1 was repeated except for using EVOH containing sodium dihydrogenphosphate in amounts as shown in 
Table 2. The moisture permeability was large so that storage capability was poor. The results are shown in Tables 1 and 



Example 6 

In a mixed solvent of 76 parts by weight of methanol and 4 parts by weight of methyl acetate, was dissolved 27.9 
parts by weight (corresponding to 16 parts by weight after saponification (W2)) of an ethyl ene-vinyl acetate copolymer 
(hereinafter referred to as EVAc) having an ethylene content of 31 mole percent and 6.45 parts by weight (correspond- 
ing to 4 parts by weight after saponification (W1)) of another EVAc having an ethylene content of 48 mole percent. To 
the solution was added dropwise a sodium hydroxide/methanol solution (mole ratio to vinyl acetate moiety = 0.2) under 
reflux at 80°C, while a mixed methanol/methyl acetate vapor was blown into the reaction mixture to remove byproducts. 
The obtained EVOH composition was immersed in an aqueous sodium dihydrogenphosphate solution, to give an 
EVOH composition having an ethylene content of 34 mole percent, an average saponification degree of 99.5 mole per- 
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cent and an Ml of 2.9 g/10 min and containing sodium dihydrogenphosphate in an amount as converted into phosphate 
ions of 45 ppm. 

Example 1 was repeated except that the thus obtained EVOH was used and that the thermoforming temperature 
of the multilayered sheet was 150°C. The thermoformability, storage capability and talc dispersibility were all good and 
5 the container after retorting exhibited no change in appearance. The results are shown in Tables 3 and 4. 

Examples 7 and 8 and Comparative Examples 8 and 9 

Example 6 was repeated except for using starting materials and conditions as shown in Table 3 and 4. The results 
io are shown in Tables 3 and 4. 

Obviously, numerous modifications and variations of the present invention are possible in light of the above teach- 
ings. It is therefore to be understood that within the scope of the appended claims, the invention may be practiced oth- 
erwise than as specifically described herein. 
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Claims 

1 . A multilayered container comprising an intermediate layer of a resin composition (A) which comprises 50-95% by 
weight of an EVOH having an ethylene content of 20-60 mole percent, 5-500 ppm of a phosphate radical (P0 4 ) 
which is the total amount of the dissociated phosphate ions (P0 4 3 ", HP0 4 2 ". H 2 P0 4 ) and the not-dissociated phos- 
phates, and a degree of saponification of at least 95 mole percent, and 50-5% by weight of an inorganic filler, and 
inner and outer layers of a moisture resistant thermoplastic resin (B), 

at least the body wall part of said container comprising multiplicity of regions in which substantially 2-dimensional 
thin layers of the inorganic filler extend parallel with the wall surface and laminated with each other, said inorganic 
filler present in said regions having a weight average flake diameter of not more than 50 \im and a weight average 
aspect ratio of flake of at least 3; . 
said layer of sad resin composition (A) having a moisture permeability satisfying the following condition (I): 

5 

W^£(Aj • E') 0) 

i=0 

wherein W is a moisture permeability (g • 30 ^im/rn 2 • day) at 40°C, 90% relative humidity, E is the ethylene con- 
tent (mole percent) in the resin composition (A), Aj (i=0 to 5) is a constant as shown below and E' means the i-th 
power of E 

Ao = 1.105x10 3 
Ai = -8.150x10 
A 2 = 2.420x10 
A 3 = -3.535 x10' 2 
A4 = 2.530 x10" 4 
A 5 = -7.091 x10" 7 . 

2. A multilayered container according to Claim 1 . wherein said EVOH is an EVOH composition (C) which comprises 
at least two different types of EVOH's each having a different average ethylene content within the range of 20 to 60 
mole percent and an average degree of saponification of at least 95 mole percent, shows at least two endothermic 
peaks by DSC analysis and satisfies the following conditions (II) and (III) 

5=§T2-T1 

wherein 130 =i T1 <T2=s 205 

0.01 * W1/(W1+W2) % 0.6 

wherein T2 and T1 represent, in DSC analysis (temperature elevation rate: 10°C/min) of said composition, an inde- 
pendent endothermic peak maximum temperature (°C) of melting and an independent endothermic peak minimum 
temperature (°C) of melting, respectively, and W1 and W2 represent the weight of an EVOH having the maximum 
ethylene content and that of EVOH having the minimum ethylene content, respectively. 

3. A multilayered container according to Claim 2, wherein said EVOH composition (C) is an EVOH composition (D) 
obtained by saponification of a composition which comprises at least two different types of ethylene-vinyl ester 
copolymers each having a different ethylene content. 

4. A multilayered container according to Claim 1 , 2 or 3, wherein said inorganic filler is selected from the group con- 
sisting of talc and clay. 

5. A multilayered container according to any one of Claims 1 to 4, wherein said ethylene-vinyl alcohol copolymer has 
an ethylene content of 20-60 mole percent, a saponification degree of at least 95% and a vinyl silane content of 
0.0001-0.5 mole percent. 

6. A package obtainable by filling the multilayered container of any one of Claims 1 to 5 with contents, sealing it and 
treating the resulting package with hot water or steam. 
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Patentanspruche 

1 . Mehrschichtbehaiter mit einer Zwischenschicht aus einer Harzzusammensetzung (A), die 50 bis 95 Gew.-% eines 
EVOH mit einem Ethyiengehalt von 20 bis 60 Molprozent, 5 bis 500 ppm eines Phosphatradikals (P0 4 3_ ), das die 
Gesamtmenge der dissoziierten Phosphationen (PO4 3 -, HP0 4 2 \ H 2 P0 4 - ) und der nicht dissoziierten Phosphate 
ist, und einen Verseifungsgrad von mindestens 95 Molprozent sowie 50 bis 5 Gew.-% eines anorganischen FQIImit- 
teis aufweist, und einer Innen- und AuBenschicht aus einem feuchtigkeitsbestandigen thermoplastischem Harz (B), 
wobei mindestens das KOrperwandteil des Behalters mehrere Bereiche aufweist, in denen im wesentlichen zwei- 
dimensionale Dunnschichten des anorganischen Fullmittels parallel zu der Wandoberflache verlaufen und mitein- 
ander laminiert sind, und das in den Bereichen vorhandene anorganische Fullmittel einen Gewichtsmittel- 
Flockendurchmesser von hdchstens 50 und ein Gewichtsmittel-Seitenverhaltnis der Flocken von mindestens 3 
hat; 

wobei die Schicht aus der Harzzusammensetzung (A) eine die folgende Bedingung (I) erfullende Feuchtigkerts- 
durchlassigkeit hat: 

5 

W^ECAi-E* (I), 

io0 

wobei W eine Feuchtigkeitsdurchlassigkeit (g • 30 fim/m 2 • Tag) bei 40 °C und 90 % relativer Feuchtigkeit ist, E 
der Ethyiengehalt (Molprozent) in der Harzzusammensetzung (A) ist, und Aj (i = 0 bis 5) eine Konstante gemaG der 
nachfolgenden Darstellung und E' die i-te Potenz von E, 

Aq = 1,105 x10 3 
Ai =-8,150x10 
A 2 = 2,420x10 
A 3 = -3,535 x10" 2 
A4 = 2,530 x10 4 
A 5 = -7,091 x10" 7 . 

2. Mehrschichtbehaiter nach Anspruch 1, wobei das EVOH eine EVOH-Zusammensetzung (C) ist. die mindestens 
zwei unterschiedliche Arten von EVOH aufweist, die jeweils einen unterschiedlichen mittieren Ethyiengehalt inner- 
halb des Bereichs von 20 bis 60 Molprozent und einen mittieren Verseifungsgrad von mindestens 95 Molprozent 
haben, mindestens zwei endotherme Peaks durch DSC-Analyse zeigt und die folgenden Bedingungen (II) und (III) 
erfullt: 

5^T2-T1 (||), 

worin 130 <, T1 < T2 £ 205 ist, 

0,01 < W1/(W1 +W2) £0,6 (III), 

worin T2 und T1 bei der DSC-Analyse (Geschwindigkeit des Temperaturanstiegs: 10 °C/min) der Zusammen- 
setzung eine unabhangige endotherme maximale Schmelzspitzentemperatur (°C) bzw eine unabhangige endo- 
therme minimale Schmelzspitzentemperatur (°C) darstellen, und W1 und W2 das Gewicht eines EVOH mit dem 
maximalen Ethyiengehalt bzw. das von EVOH mit dem minimalen Ethyiengehalt darstellen. 

3. Mehrschichtbehaiter nach Anspruch 2, wobei die EVOH-Zusammensetzung (C) eine EVOH-Zusammensetzung 
(D) ist, die durch Verseifung einer Zusammensetzung erhalten wird, die mindestens zwei unterschiedliche Arten 
von Ethylen-Vinylester-Copolymeren mit jeweils einem unterschiedlichen Ethyiengehalt aufweist. 

4. Mehrschichtbehaiter nach Anspruch 1 , 2 Oder 3, wobei das anorganische Fullmittel aus der Gruppe ausgewShlt ist, 
die aus Talk und Ton besteht. 

5. Mehrschichtbehaiter nach einem der Anspruche 1 bis 4, wobei das Ethylen-Vinylalkohol-Copolymer einen Ethyien- 
gehalt von 20 bis 60 Molprozent, einen Verseifungsgrad von mindestens 95 % und einen Vinylsilangehalt von 
0,0001 bis 0,5 Molprozent hat. 
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6. Verpackung, die durch Fallen des Mehrschichtbehaiters nach einem der Anspruche 1 bis 5 mit Inhalt, sein Versie- 
geln und Behandeln der result! erenden Verpackung mit HeiBwasser Oder Dampf erhalten werden kann. 

Revendications 

5 

1 . Un recipient multicouche comprenant une couche intermediate d'une composition de resine (A) qui comprend 50 
a 95% en poids d'un EVOH ayant une teneur en ethylene de 20 a 60 moles%, 5 a 500 ppm d'un radical phosphate 
(P0 4 3 ") qui est la quantity totale d'ions phosphate dissocies (P0 4 3 ~ HP0 4 2 ~, H 2 P0 4 ) et des phosphates non dis- 
socies et un degre de saponification d'au moins 95 moles% et 50 a 5% en poids d'une charge non organique et 

w des couches inteneure et exterieure d'une resine thermoplastique resistant a I'humidite (B), 

au moins la parte de paroi de corps dudit recipient comprenant une multiplicity de regions dans lesquelles 
des couches minces essentiellement bidimensionnelles de la charge non organique s'etendent en parallele avec 
la surface de paroi et sont stratifies les unes avec les autres, ladite charge non organique pr6sente dans lesdites 
regions ayant un diametre de f locon moyen pondSre ne depassant pas 50 urn et un rapport d'aspect moyen pon- 
15 d6r6 du flocon d'au moins 3 ; 

ladite couche de ladite composition de resine (A) ayant une permeability a I'humidite satisfaisant la condition 
suivarrte (I) : 

5 

20 W^fAj.E 1 ) (I) 

i=0 

dans laquelle W est une perm6abilite a I'humidite (g.30 nnVm 2 .jour) a 40°C, sous une humidity relative de 90%, E 
est la teneur en ethylene (mole pourcent) dans la composition de resine (A), Aj (i=0 a 5) est une constante comme 
25 indique ci-apres et E 1 signrf ie la i-eme puissance de E 

Ao = 1,105x10 3 
^ - -8,150 x 10 
Aa = 2,420x10 
30 A 3 = -3,535 x10* 2 

A 4 = 2,530 x10' 4 
A 5 = -7,091 x10 7 

2. Un recipient multicouche selon la revendication 1 , dans lequel ledit EVOH est une composition EVOH (C) qui com- 
35 prend au moins deux types differents de EVOH ayant chacun une teneur moyenne differente en ethylene dans la 

gamme de 20 a 60 moles% et un degre moyen de saponification d'au moins 95 moles%, et montre au moins deux 
pics endothermiques par analyse DSC et satisfait les conditions suivantes (II) et (III) : 

5 <; T2 - T1 (II) 

40 

dans laquelle 130 <, T1 < T2 £ 205 

0,01 £W1/(W1+W2)<;0,6 (III) 

45 dans laquelle T2 et T1 represented dans I'analyse DSC (taux d'elevation de temperature : 10°C/min) de ladite 
composition, une temperature maximum de pic endothermique ind6pendante (°C) de fusion et une temperature 
minimum de pic endothermique independante (°C) de fusion respectivement et W1 et W2 represented le poids 
d'un EVOH ayant la teneur en ethylene maximum et celui de EVOH ayant la teneur en ethylene minimum respec- 
tivement. 

50 

3. Un recipient multicouche selon la revendication 2, dans lequel ladite composition EVOH (C) est une composition 
EVOH (D) obtenue par saponification d'une composition qui renferme au moins deux types differents de copolyme- 
rs d'ester vinylique-ethyiene ayant chacun une teneur en ethylene differente. 

55 4. Un recipient multicouche selon Tune des revendications 1, 2 ou 3, dans lequel ladite charge non organique est 
choisie parmi le groupe constitue du talc ou de I'argile. 

5. Un recipient multicouche selon Tune quelconque des revendications 1 a 4, dans lequel ledit copolymere alcool viny- 
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lique-ethylene a une teneur en ethylene de 20 a 60 moles%, un degre de saponification d'au moins 95% et une 
teneur en vinyl-silane de 0,0001 a 0,5 mole%. 

Un emballage apte a etre obtenu en remplissant le recipient multicouche selon Tune quelconque des revendica- 
tions 1 a 5 avec des contenus en le fermant de fagon etanche et en traitant I'emballage resultant avec de I'eau 
chaude ou de la vapeur d'eau. 
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